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ABSTIACT

This report contains the tabulated physical, chemical, and biological
data obtained in the northeastern tropical Pacific Ocean during January,
February, and March 1968 during Cruise 026 of IV Thome G. Thompson.
Designated PONCHO, the cruise wes undertaken to investigate the effects
of chemical properties on biological and physical processes in a nutrient
rich area. The various observations, and methods of collection, and
analyses are described.
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S/ INTRODUCTION

The PONCHO Cruise was planned to extend 6 einvestigations by the

Chemical Oceanography group-of- the chemistry of low-oxygen environments

into oceanic waters and to continue studies on nutrient circulation and

productivity relationships in the Northeast Tropical Pacific Ocean. The

area chosen for the investigations, the waters off Mexico and Central

America, is characterized by an extensive layer of low-oxygen water and

a wide range in primary productivity levels. The cruise track,..Figure 1,

was determined by the requirements of the five major projects: (1) Chem-

istry of Rising Waters, (2) Chemistry of Trench Waters, (3) Chemistry of

Oxygen-Deficient Waters, (4) Origin and Fate of Secondary Nitrite Peak

and (5) Nutrient-Productivity Studies. The Costa Rica Dome was studied

intensively as a region of upvelling, the Mexico Trench was sampled fre-

quently, sections were made south of Acapulco to identify and follow the

development of the low-oxygen and core of high-nitrite water, and pro-

ductivity measurements were made once daily.

The cruise track was made up of four legs, each terminating at a

port. The ranges of each leg are outlined below.

FULL STD TOTAL
CRUISE LEG DATES STATIONS SIATIONS MILES

Seattle-Acapulco 3 Jan - 17 Jan 9 5 2670

Acapulco-Puntarenas 20 Jan - 6 Feb 31 2288

Puntarenas-Acapulco 10 Feb - 27 Feb 35 2903

Acapulco-Seattle 1 Mar - 14 Mar 3 5 2660

A-Emphasis was placed upon rapid reduction and analysis of the cruise

data, and extensive use was made of the shipboard IBM 1130 Computer
0_. . ,., . , -
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and Calcomp plotter. A short course In Fortran programeing was conducted

on Leg I and considerable programing was accomplished onboard by the

computer staff and scientific personnel. Routine calculations and a

preliminary Chemistry Edit List of the variables measured were made with

the computer, usually within 6-12 hours after the end of a station. In

addition to this printed output, vertical plots of selected variables

and sections were produced on the plotter. Paper tapes punched during

routine loverings of the liset-erman STD unit were read, listed, and

plotted by computer.

METHODS

Hydrographic casts were made using 5-liter plastic Nisken bottles

equipped with reversing thermometers. Large volume samples were collected

with 50-liter Pheobe bottles made of P.V.C. and with a 60-liter teflon-

lined Bodman sampler made of metal. Sampling depths were determined from

wire angle and unprotected reversing thermometer readings. Standard water

drawing procedures were used for all chemical samples except pH and

Sicro-0 2 . pH samples were collected In citrate bottles normally used for

salinity. The water was drawn using Winkler oxygen procedure except that

CO2 samples were sealed with a small bubble to allow for water expansion.

Micro-02 samples were drawn first using a 25 al syringe to reduce 0 con-
2 2

tamination. A listing of analytical methods, all performed at sea, and

their references follows.

A number of parameters were determined routinely throughout the

water column at every station. Salinity was measured with a Bissett-

Barman STD and with the University of Washington salinometer (Paquette,



1958). Phosphate was determined by the method of Murphy and Riley (1962),

and silicate by that of iullin and Riley (1955). Nitrate, nitrite, and

amonia were analyzed respectively with the methods of Wood at at. (1967),

Bendschneider and Robinson (1952) and Richards and Kletsch (1964) or for

productivity work, Pr6chaskov! (1964).

In the oxygen-mintzi none, attention was devoted to careful

definition of the zone by precise oxygen determination*. The dissolved

oxygen content of waters containing lees than 1 .L/ was determined

colorimetrically according to the procedure of Broenkow and Cline (1968).

In all other waters, the conventional Winkler analysis was used.

Total CO2 was determined by Sas chromatography, using a Fisher gas

partitione, Model 29 equipped with an external gas stripper modified

from the design of Swinnarton et at. (1962). Alkalinity was measured by

the technique of Strickland and Parsons (1968). pH wes measured by an

unpublished method.

The routine hydrographic data are on file at the National Oceano-

graphic Data Center and at the University of Washington.
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XPLANATION OF DATA TABLES

The information in the data tables was transcribed directly from

I1K cards. The codes used to describe weather, sea conditions, etc., can
be found in NODC Publication M-2 (National Oceanographic Data Center, 1964),
and the abbreviations and column headings are described below.

Abbreviations and Headings Used in Data Tables

DATE Expressed as Greenwich day/month/year.

HOUR Greenwichmean time to the nearest tenth of
an hour of the messenger drop on the first
cast

LAT Latitude and longitude in degrees and minutes;
LONG or in degrees, minutes, and tenths of minutes

BARO In millibars (To obtain barometric pressure,
add 900 if this number is above 50 and 1000
if below 50.)

TEMP DRY In degrees Celsius
and

19MP WS7

REL HUMID Relative humidity expressed in percent

WEATHER State of present weather (Coded in accordance
with WMO Code 4501). A preceding X has no
significance except to avoid confusion
with previously used two-digit codes.)

VISIBILITY Range of visibility (WMO code 4300)

CLOUD TYPE Cloud type (W4O code 0500)

CLOUD ANT Amount of cloud cover (WMO code 2700)

WIND VELOC Wind velocity in knots

WIND DIREC Wind direction
(from NODC Publication H-2)

WAVE DIREC Direction from which dominant waves approached

(from NODC Publication M-2)

WAVI HEIGHT Height of dominant waves (WMO code 1555)
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WAVE PniOD Period of dominant waves (OO code 3155)

SECCUI Depth in meters to which a 12-inch (30.5 cm)
Secchi disk could be seen on daylight stations

SOUNDING Depth of water in meters in the station as

determined by the ship's echo sounder

CAST Cast number

DEPTH Depth in meters from which sample was obtained

TRIP Temperature in degrees Celsius

SAL Salinity in parts per thousand (/,,)

SIGIA-T An expression for the density of seawater at
atmospheric pressure at the indicated temper-
ature and salinity (To convert sigma-t values
to density, divide by 1000 and add 1; thus,
sigma-t 22.42 - density 1.02242)

02 (Dissolved oxygen)

UGAT/L In microgram-atoms per liter, by the Winkler
method in the firstcolumn, and by the micro
method in the second.

AOU Apparent oxygen utilization in microgram-atoms
per liter (ugm-atoms/liter)

SATN Percent of oxygen saturation

P04 Reactive phosphorus in microgram-atoms per
liter (ug-atoms/liter)

N03 Nitrate-nitrogen in microgram-atoms per liter
(ma-atons/liter)

S104 Reactive-silicate in microgram-atoms per liter
(ug-atoms/liter)

N02 Nitrite-nitrogen in microgram-atoms per liter

(pg-atoms/liter)

pH pH corrected for in eitu temperature

ALK Alkalinity in millequivalents per liter

Ni3 Amonia-nitrogen in microgram-atoms per liter
(pg-atomo/liter)



C02 Total carbon dioxide as determined directly
by gas chromatography in aillimoles per liter
(M1e/liter)

*ANDO Indicate questionable values
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NODTF FOR PRODUCTIVITY DATA REPORT

(THOMPSON CRUISE 26)

Final Edit - January 1971

The nitrogen uptake experiments were incubated 24 hours under

natural light at simulated in situ intensities. The uptake rates

given here represent in situ rates, which in most cases have 'een

calculated from artificially stimulated uptake rates (MacTsaac and

Pugdale, 1969: PuRdale and Maelsaac, 1971). The rates given here

for all but the 17 light-penetration depth have been so calculated at

all stations except Sta.36, and for nitrate uptake only at Stas. 24,

28, 32, and 34.

The 14C Productivity measurements given are light bottle values

minuq a constant dark bottle value. Samples were incubated for 24 irs

tinder natural light at simulated in situ intensities. In situations

where no 1: measurement was made, zeros designated by asterisks have

been entered in the report for integration purposes.

Chlorophyll values here are calculated according to Lorenzen

(1967).

rneiden t Padiot ior

Incident radiation was measured with an Epplev pyranometer. A

value marked with an asterisk Is a daily value based on data from only

half a day.
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a

Chemistryd

Fresh samples were used for all determinations. Nitrate analyses

were made in duplicate, using the method of Wood et al (1967); and

ammonium analyses were done in triplicate according to the procedure

of Prochizkovi (1964).

Conments

The right-hand half of the first line of each station report is

reserved for descriptive comments about the station or work there.

Frequently the space is blank, but occasionally the entry NO3 ITPTAKE

SUPPRESSION occurs. Such stations showed a suppression of nitrate

uptake below expected rates, possibly due to the presence of high

ammonium concentrations.

References

Dugdale, R. C., and J. J. Maclsaac. 1971. Some interactions of light
and inorganic nitrogen in controlling nitrogen productivity In the
sea. To be submitted for publication.

Lorenzen, C. J. 1967. Limnology and Oceanogranhy, 12:343-346.

MacIsaac, J. J., and R. C. Dugdale. 1969. Deep-Sea Research, 16:45-
57.

Prochizkovd, L. 1964. AnaZ. Chem., 36:865-871.

Wood, E. D., F. A. J. Armstrong, and F. A. Richards. 1967. . !laur.
Biol. Assn. .L. 47:23-31.



-142-

Wite

Nutrient and particulate concentrations . . . . . . ug-At/liter

Chlorophyll and pheophytin . . . . . . . . . . . . uS/liter

Carbon-lA uptake . . . . # * . ... . ... . * URC/liter/day

Uptake velocities (V) . . . . . .. . .. . day "!

Transport rate (R ) . . . . .... . . . . . Ug-At/liter-day

Incident radiation . .. .. 0... . .. .... gm-cal/cm 2/day

2Integrated nutrient and particulate concentrations. mg-At/rn

Integrated chlorophyll and pheophytin . . . . . . . Ng/W

Integrated carbon-14 uptake . . . . . . . . . . . . mgC/m2/day

2
Integrated transport rates (RH) . . . . . . . . . . mg-At/m /day

*

L e
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